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1 . GENERAL 

This section is intended to provide REA borrowers, consulting 
engineers, contractors and other interested parties with 
technical information for use in the design and construction 
of REA borrowers' telephone systems. It discusses the features 
and methods of engineering dial central office equipment for 
offices which are likely to exceed 1,000 lines ultimately. 

1.01 This material is intended to provide information from 
which can be determined the proper types, quantities and 
grouping arrangement of terminal -per -station central 
office equipment for a dial installation. In general it 
is expected that these offices will be provided with all 
the features found in the smaller metropolitan areas . 

1.02 It is assumed that the reader is familiar with Sectlono 325 
and 510 of this manual and he should have had some 
experience in the engineering of small dial offices. The 
same basic methods are followed in the engineering of 
larger offices but many details and refinements are required 
for larger offices and the methods to be followed in 
arranging selector multiple trunking are considerably more 
involved. 

1.03 There are several types of termlnal-per-station dial 
equipment available for use of REA borrowers but it is 
not practical now to cover the detailed methods of engi- 
neering for all types. In this section the methods of 
engineering step-by-step equipment will be covered as 
they will also serve for the present as a guide in engi- 
neering other types of central office equipment. Other 
types of equipment can provide the same service features 
as are covered in this section. However, the methods 
required to determine the quantities and arrangements of 
equipment will be different. 

1.04 It is essential that reliable basic traffic data be used 
in the design of an office so that the proper amount and 
arrangement of the equipment can be provided. In an 
existing died office traffic data in the form of switch 
counts or plug counts for the busy hour of the busy 
season should be taken in sufficient quantity to insure 
that reliable information is available for engineering. 

These switch counts can be made manually, but more 
reliable data can be obtained with a machine trunk usage 
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recorder as outlined in Section 515 . The use of the 
calling rate information from the table in Section 515 
for unit calls per main station should not be used to 
develop traffic data for the larger offices. More 
reliable data for the particular office to be engineered 
should be available or obtained. The use of inaccurate 
or inadequate traffic data may result in the provision 
of an excessive amount of equipment or an Insufficient 
amount vhieh will result in poor service. Also poor 
service can result from the provision of adequate equip- 
ment if it is not properly arranged. 

1.05 The various traffic capacity tables in this seotlon are 
Intended for use in engineering trunk groups in terminal- 
per-statlon offices as covered in this section and they 
are not intended for use in the terminal -per-line offices 
as covered in Section 510. 

1.Q6 As an aid to the reader in understanding the mat'erial 
covered by this section, an example has been prepared 
shoving the arrangement of traffic data, the calculation 
of switch quantities and the use of traffic capacity 
tables in arranging selector multiple trunking for an 
office of 2,400 terminals. The example is covered in 
Appendices JL, 2 and 3* 

2. UNEFHVDBRS 

2.01 General - Lineflnders function to oonnect a large number 
of lines to a s mal l number of first selectors. Each 
llneflnder is directly connected to a first selector. The 
traffic originated by 100 subscriber lines in a group will 
usually require from 10 to 14 lineflnders and an equal 
number of first selectors. A group of 200 lines will 
usually require from 15 to 20 lineflnders and the same 
number of first selectors. The actual number to be pro- 
vided with either size group will vary with the busy hour 
calling rate in unit calls per line. 

Segregation by Classes of Service - Separate groups of 
lineflnders may be required in an office for different 
classes of service but, under conditions found in REA 
borrowers* systems, segregation of groups Is not usually 
required. It is possible to serve flat rate, rural and 
post-pay coin lines without providing segregated groups 
for any one of the three classes. Pre-pay coin lines 
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2.03 


2.04 


2.05 


^ y D ^f n ° p f? ated 111 either separate linefinder groups or 
in specially arranged combined groups with flat rate 
lines. Equipment for pre-pay coin is more expensive 
than that required for classes of non-coin service or 
for post-pay coin. 

Ljffj' Rate Line groups - A majority or all of the line- 
inder groups in an office will be arranged to serve flat 
rate lines. Rural lines can be served in the same line 
groins with other classes of flat rate service. Should 
the line lockout feature be required, one of the several 
a^angements described under "Lines Requiring Lockout 
Feature can be used. 

? ol f. ^ MSSS. - Post-pay coin lines are generally 
assigned in the same linefinder groups with the flat rate 
lines and need not be segregated on the connectors when 
the thousand grot© for coin numbers is not equipped. 

assiL t en?n °? ndit J on f > il is preferable in most cases to 
C0 J“ line8 ‘terminals in the rotary connector 
groups. However, when the thousand group, us ually 9000 
for coin is equipped instead of being multipled to another 
thousand group, then the coin numbers should be assigned 
to a definite consecutive series. 

lines Requiring the Lockout Feature - when a permanent 
signal condition, trouble or telephone off the hook, 
occurs on a line it is desirable to release the line- 
1^*** fi rst selector promptly. This is accomplished 
by adding special equipment in the line circuit (line 

604 a tljning Gir cuit in the first selector so 
that when a permanent occurs the timing circuit functions 

held^bv +T ^ & b f lef period after which the line is 
held by the line circuit. This operation of the line 

circuit frees the linefinder and first selector for 

to other lines in the group of linefinders. The 
lockout feature is not ordinarily required in offices 
having a maintenance man in attendance for moat of the 
Equipping all lines for lockout may be 
Justified in small unattended offices having 200 to 4 00 
linea with a high rural development. Equipping only a 
percentage of the lines, about 10 percent, wm be fo^nd 
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satisfactory for the rural lines in larger offices where 
a maintenance man is not in attendance. The line lock- 
out feature can he provided with several different 
arrangements of equipment. One of the following arrange- 
ments will take care of most conditions requiring line 
lockout: 

(a) Equip all lines in the office ror line lockout. 

(b) Equip a percentage of the lines in each llnefinder 
group for line lockout. 

(c) Provide line adapters for the number of lines 
requiring line lockout and these adapters are cross - 
connected to the lines requiring this feature in 
any llnefinder group. 

(d) Provide separate llnefinder groups for the rural 
lines and any others requiring the lockout feature. 
All line circuits in these segregated groups are 
equipped for lookout. 

Under (b) and (c) it is assumed that each llnefinder group 
will have approximately the same number of lines assigned 
( With the lockout feature and this requires that all first 
selectors be equipped for timing of permanents. All first 
selectors must also be equipped for timing under (a). 

Only the first selectors for the line groups arranged for 
lockout, -(d), require the timing feature. In the latter 
case, these first selectors are assigned as evenly as 
possible over all first selector shelves among those 
serving the regular llnefinder group?. 

2.06 Pre-Pay Coin Lines - Special equipment must oe provided 
for pre-pay coin service either in the line circuit or as 
a trunk circuit between the llnefinder, or line switch; 
and first selector. The arrangement usually provided 
depends on the number of coin lines in the office and in 
.general one of the following plans will meet the require- 
ments for coin service: 

(a) For ten lines or less provide an adapter for each 
line and a first selector is required for each line . 

(b) For 11 to 50 lines a combination llnefinder group is 
provided for coin and flat rate lines. A number of 
coin trunk circuits, adequate to handle the traffic 
from coin lines, is provided between the line finders 
and the first selectors for the- group. The trunk 
circuits are switched into the connection only on 
calls from coin lines. 
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(c) When an office has more than 50 coin lines, a line 
group or groups is provided, similar to that used 
for flat rate lines except that a coin trunk circuit 
is required between each linefinder and its first 
selector. 

2-07 Engineering Linefinder Groups - Linefinder groups having 
a capacity for 200 lines have” two (one per hundred) of 
the line circuits arranged for test purposes which leaves 
199 that can be used to terminate subscriber lines. 

2.071 The linefinder groups of 100 lines capacity are 
arranged in a similar manner to the 200 line groups 
and the subscriber line capacity is reduced by one 
for the test terminal. 

2.072 lb determine the number of llnefinders required 
per group for any class of service, assuming 200 
line capacity groups are to be used, the estimated 
busy hour unit calls per line is multiplied by 
190 • This product is the total unit call load per 
group which is read into the "Linefinder Capacity 
Table' 1 , Figure 2. This 1.5 percent dial tope table 
is approximately equivalent to Table 20 (P r .02). 

If the estimated traffic load is realized daring 
the busy hour of the last busy season of the engi- 
neering period about 1.5 percent of the originating 
calls will encounter a three or more seconds delay 
in receiving dial tone. See sample traffic cal- 
culations for the Diamond (342) office in .Appendix 2. 

2.073 In the case of 100 line capacity llnefinders the 
same procedure is followed, 99 lines is multiplied 
by the estimated unit calls per line and the product 
is read into the same column of the table referred 
to above. 

3. SELECTORS 
3*01 General 

3»011 Selectors are connected in the switching train 

between the llnefinders and connectors in an office 
and they function to make trunk selection as the 
digits of the called number are dialed. The last 
two digits dialed are generally used in the connector 
to make connection to the called station. An office 


- 6 - 



REA-TE & CM-520 


can have from one to five stages of selectors 
although generally in the REA borrowers ' systems 
there will be only two stages , first and second 
selectors. In s m all offices only one stage , 
first selectors, may be required. When a seven 
digit number (2 letters and 5 numerals) is dialed 
the first selector will absorb the first three 
digits in many cases and then select an idle 
trunk to second selectors when the fourth digit 
is dialed. The second selector in the train will 
receive the fifth digit and select an idle trunk 
to a connector. 

3«012 As discussed in TE & CM Section 208 customers may 
not be required to dial all seven digits of the 
listed number on intraoffice calls, although the 
equipment is generally arranged so that colls will 
be completed if the entire seven digit directory 
number is dialed. Usually customers will be 
Instructed to dial the last 4 or 5 digits of the 
directory number on calls to stations served by 
their own office. It is ejected that on all calls 
to EAS offices the customers will be instructed to’ 
dial the seven digit directory number. 

3*013 An office having first and second selectors, two 
stages of selectors, will normally have a capacity 
for 8000 terminals or 1000 terminals from each of 
the first selector levels 2 to 9* For each 1000 
terminals a group of second selectors is required. 
Each first selector level used for a trunk group, 
such as for EAS trunks, will reduce the capacity 
of the office by 1000 terminals. However, it is 
expected that some offices will have less than 
1000 terminals and some of the connector groups 
will be assigned directly to first selector levels 
with the first four digits absorbed by the first 
selector. As an example, an office with 1000 
terminals, as many as seven connector groups can 
be assigned to first selector levels and the 
remaining three groups would be served from a 
group of second selectors. Hie seven connector 
groups will be reduced by one for each trunk group, 
such as for EAS trunks assigned to a first selector 
level. Hie hunting connector group should ordi- 
narily be one of the groups assigned to a first 
selector level. 
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3.014 


S! ®; * « 206 for information on 

aeleeL^I^fi’ 0 " f ? r grovth when assigning first 

Similar to and note tbe example for a case 
similar to the one described above. 

££ 2£*i 8eleo * or is Provided for each linef inder 

other off Incoming or two-way trunk from 
wter offices and from operators* 


3‘°2 Engineeri ng Service Bases 


3.021 


OheoveraU grade of service after receipt of dial 
•tone as engineered for a step-by-step type office 
delavs^ represented by the sum of all the 
diffSeS ? J“ ® ngineerin 8 the trunks from the 
SL 1 ! ! 8tage8 ; dela ys (tables) used 
shoSnfSffi^ *? a trunking system 

in a le8B liberal > than those used 

an trU S lng 8y8teffl ln °rder that the over- 

cr ,^ ce r ® 8uits obtained in each office be 
aSZf b + e ‘ Science has indicated that this 

r!bl^Ld 0 «r^ he 0Ver£dl of service compa- 

f^rf 8t th ® sanie time satisfactory to the user 
Sized 8 y stema > can be obtained by 
muiupl^tJST 1 ” 8 tableS for en « lneer1 ^ selector 


Selectors 


First second Third Connector 


3 digit 

L l l -°3 


1 

4 digit 

Table 30 

L P s .02 , 

P « .01 



5 digit 

1 Thbie 2uP 

1— ! * ,08 Hi f ■ - 01 L | 

Table 10 

P = .01 

-H 


' raoie 2Cn Table 10 6 T*‘ 

Table 10 

-H 


J'UGi 


is u«i J* ?»* the “«*ar of effective digits 

is used to determine whether a syste ms a T r! 

s^foi JP** ° perated on ^temi!LL£r-' 

this sectional] borrowers ' systems covered by 
this section will have 7-digit directory numbers* 

offices 8 5 lgh percenta « e of these 

InWfS^cSls 6 ° r f0Ur S^SStive digits on 
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3*023 Table 10 (P - .01) Is used for trunks to service 
code selectors and for any trunk groups to and 
from switchboards and desks located in the same 
building with the dial equipment . The basis for 
providing trunk groups (11X) from the service code 
selector levels is covered later under Service 
Code Selectors. 

3*024 The provision of interoffice trunks, should be on 
the same basis as for the smaller offices as out- 
lined in Section 510. 

3*025 A copy of each of the traffic capacity tables 

required to engineer trunks from selector levels 
covered in this section, arc attached as Figures 3 
to 7* 

3*03 Segregation of Selectors by Classes 

3*031 The** subscriber first selectors in an office may be 
segregated by classes to agree with the segregation 
by classes at the linefinders. This segregation 
may be required for circuit or equipment reasons 
or it may be necessary to provide a separate 
multiple of trunks from first selectors to operators. 
A separate trunk group to operators may be required 
with some arrangements for handling prepay coin 
traffic . 

3*032 The linefinder groups serving the different classes 
V 1H var y In size and the associated first selectors 
will, therefore, operate at different efficiencies. 
This, in most cases results in each segregated 
class of first selectors having a different calling 
rate per selector when the out trunking from first 
selectors is being determined. However, in moBt 
REA borrowers' offices subscriber first selectors 
will not be segregated except possibly where there 
is an appreciable development of prepay coin. As 
described previously in paragraph 2.05 where 
separate linefinder groups are provided for rural 
lines the associated first selectors will bespread 
evenly over all first selector shelves. 

3*033 Incoming trunk selectors from EAS offices, toll, 
etc., will be mounted on separate shelves from 
the subscriber first selectors . ’ If the incoming 
trunks do not all have the same access they can 
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£^2*?? 00 8e ? ar ? te f helveB «a necessary to 
provide the required selector multiple arrange- 
ment* Segregation may not be necessary to deny 
access to certain levels If the selectors are 
equipped for digit absorbing. Hie use of digit 
absorbing selectors for this purpose may be 

arri^TOlved ttraCtlVe only tt few seleetor « 


3#< * Amngenent of Trunks from Selector Levels 


3,041 ml ? Blen of , dlal equipment available for use of 
REA borrowers en*ploy several types of switches 

it&Xg' b 7 Uti S« within » office and to outgoing 
tanaiks . ajie maximum access of the® 

JfiS *l m 2* to 20 or “ore trunks as 
? step-by-step selector. The step- 

h sc I or , h f 8 “cess to not more than ten 
h °f J ts ten lev ®ls and the ten 
ctors on a shelf have a common bank mult ini 

trunk! at SSU’? *"? te ? ° r le8s " crkl “« 

Wh^T+K- !? y n ® of the ten levels In cannon. 

800688 frm a e^lf of selectors Is 
for^each^? * P* 0 }® ° f not ® ore than ten trunks 
la a! ra iZ 1 : ® *» ahelves ora bTSIblned 

gradedSltSl! arr “ sement too™ ra 

Stlon WO for ra orawf”" J™* 8 - ®“ « * « 
? ror 80 explanation of graded multiple. 


3*0te Trunks to Connector Grotps 


3-01,21 ^rtSfLS C °“^ t0r Brou * B generally 
J ± V ne 8rou P for the 100 terminals 7 
Except for trunk groups to rotary an 

hunting connectors the use of raaded 

t ™ M ” g »*“ Squired 

tenS^LerteS^ gr °' ,! * usua “ lr ha ™ 

nurtbe** » 

ennrt 4 +? 8S than ten eel ectors. Under these 
“y graded raitipi* £Z»7'“ 
J««etora ray bay. t^ffifSlS. 

SLkaS^not eh0lC8 

efthaSd. ^L^oTSSe^ 10 ” 
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Tables", Figure 2, make allowance for the 
lower overall efficiency of graded groups 
to connectors . lhe detailed methods to 
be followed in providing connectors sere 
covered later under "Connectors." 

3*043 Outgoing Inter -office Trunks (l or 2 -way) 

Each of the trunk groups from selector levels to 
the operator office and to EAS offices will 
generally be arranged in one group as they will 
seldom be large enough to require subgrouping. 

When a group requires ten or less trunks all the 
number t‘o be provided can be determined by using 
the estimated traffic with the proper traffic 
capacity table in IE & CM Section 510. 

3.0431 The procedure to be followed if more than 
ten trunks are required will be the same 
aa was outlined above for the Smaller groups 
except that graded multiple must be used. 

After the number of trunks has been determined 
the arrangement of the selectors, usually 
subscriber first selectors, for the graded 
trunk group must be determined. The basic 
grading pattern to be used is controlled by 
the mmiber of selectors and the number of 
trunks. UBlng Figure 1 the column for the 
"Selectors per Subgroup" closest to the 
number of selectors for the group being 
engineered should be selected. The pattern 
for the grading is then selected for the 
number of trunks previously determined. This 
pattern may have to be modified to get an 
efficient arrangement to meet the requirements, 
unless the number of selectors coincides 
exactly with the number as selected from the 
charts. 

3*0432 A simple case will be used to explain the pro- 
cedure described above. Assume an office with 
40 subscriber first selectors require 17 trunks 
to an EAS office. Refer to Figure 1, Page 1, 
and in the second column (40 selectors per 
subgroup) will be found the pattern to be used 
for 17 trunks. To illustrate a case requiring 
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8 cane modification of the grading pattern, 
assume an office with 36 selectors, mooted 
8h ?^ 1, 2 and 3 and 6 on the Sat 

t ^ s - 1116 traffic for the 
SI? Jj! xm i t cal18 ; Again on the same 
. r 4o selectors (nearest subgroupinc 

if* J h ®, Patera for 21. Ttie 

unit calls delivered to the group by each 

i 5 ° * * - “-5 U.C. or y a shelf 
of 6^ 75 U C t0ra deliVera 125 U,c * md 8helf 


Shelf 

Wo. 

Bel. 

U.C. 

Jt Of 

Total U.C. 

Theoretic) 
No. Indlv 

1 

10 

125 

27.8 

(4.4) 

2 

10 

125 

27.8 

(4.4) 

3 

10 

125 

27.8 

(4.4) 

k 

6 

75 

16.6 

(8.7) 



In any grade there should be a minimum of 
five common trunks. In the grade for 21 
trunks there are 16 individual trunks (other 
than conmons) and applying the above per- 

? ^ e % h T/ h0 ^ be 9 ^dividual trunks 
for the first two shelves and 7 for the two 

thS 016 modified grade to meet 

these requirements is shown above. 

3.A33 £usfc group, for U to a 5 or 30 trunks for 
two-way service can be arranged in a for* 

- f-W -IMrt. by providing s^ *" 

S ^ 2 s ^ h ^:™ y . tmi118 trm each ««*» 

as first choice and a group of two-wav 

IfeuAUy approximately half 

of the Individual trunks in the graded <?roim 
^°^ ±a8 / ro ! each offlce and at leSt^ 
thl \^T 0n ? run ? 8 8hould be provided for 

elTS ; individual trunks 
at each office can be arranged in one or 

more legs depending on the total number of 
trunks required between the two offices. 

ssws rs* —— - sa- 
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3*°^ to Selectors : The trunks to selectors, 

usually Mcond selectors, will ordinarily be 
arranged In one combined group for the subscriber 
first selectors and all incoming selectors to as 
“any as 37 trunks to selectors. This allows for 
some growth (to 45 trunks) before a radical 
change in the grading pattern is required. If 
“ore than 37 trunks to selectors axe required for 
a level, one subgroup of trunks for over h alf of 
the subscriber first selectors should be provided 
and the remaining selectors (subscriber first and 
incoming) should be arranged as a combined sub- 
group with a second group of trunkB to selectors. 

3.0441 Levels Requiring 37 or Less Trt>"k<? s The 
procedure for arranging a combined group 
of trunks from a first selector level to 
second selectors is to determine the grade 
of service and how the selectors are 
mounted on shelves and tljen from the traffic 
estimates determine the unit calls delivered 
by each shelf. For the total shelves of 
selectors, say 12, select from Figures 3 to 
7* as required, the "Selector per Subgroup" 
closest to the shelf capacity of the first 
selectors, 120 in this case. Assuming a 
grade of service of P = .02, the colimm for 
120 selectors in Figure 5 should be used to 
determine the number of trunks to second 
selectors to be provided based on the esti- 
mated traffic . The grading pattern muetthen 
be modified to properly handle the traffic to 
be delivered by the various selector shelves. 

3.04411 A simple case will be used to 

explain the above-mentioned method. 
Assume an office with 36 subscriber 
first selectors, six incoming EAS 
selectors and seven toll 

selectors. The total traffic esti- 
mated for a level to second selectors 
amounts to 4o8 unit calls. The 
. desired grade of service is P - .02. 
There will be six shelves with a 
total capacity for 60 selectors. 
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Therefore, the pattern to he used 
will he one for the 60 selector 
subgrouping and from the table. 
Figure 5. under the 60 selector 
column, 408 unit calls will require 
20 trunks to second selectors. The 
distribution of traffic hy Bhelves 
is as follows: 


i of 


Theoretical 


Class Sels. 

Shelf 

So. Sels. 

u.c. 

Total U.C. 

No. Indiv 

Subscriber 

1 

10 

93 

22.8 

(3.4) 

Subscriber 

2 

10 

93 

22.8 

(3.4) 

Subscriber 

3 

10 

93 

22.6 

(3.4) 

SUbsorlber 

4 

6 

56 

13-7 

(2.1) 

EAS 

5 

6 

1 

40 

9.8 

(1.5) 

Toll 

6 

7 

33 

8.1 

(1.2) 


Grading 

Pattern 




In any grade there ^should he a 
minimum of five common trunks. In 
the standard grade for 60 selectors 
on 20 trunks there are 15 individual 
trunks (other than common). After 
applying the above nercentages, ten 
individuals are required for the 
first three shelves. The remaining 
5 are required for the last three 
shelves. The modified grading 
pattern to meet the requirements is 
shown above. See Appendix 2, multiple 
for first selector level 4 as another 
example. 


3 *0442 levels Requiring More Than 37 Trunks : When 
the volume of traffic to a group of Becond 
selectors is sufficient to require more than 
37 trunks, the trunks should he arranged in 
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two subgroups. The first subgroup should 
be designed to remain the same as additions 
are m ad e to the office so that rearrange- 
ments can be confined to the second subgroup. 
However, should the traffic delivered by 
the selectors in the first subgroup change 
at any time, the number of trunks for the 
subgroup can be increased or decreased as 
required. ftie subscriber first selectors 
will usually originate the greater part of 
the traffic to a group of second selectors 
and the first subgroup should be made up 
from these selectors, 

3,04421 The method to be used in arranging 
this first subgroup is to determine 
the calling rate per subscriber 
first selector by dividing the total 
estimated traffic to be delivered to 
the level by these selectors by the 
number of selectors , By referring 
to the table, Figure 5* (for second 
selectors, P = .02) select a suitable 
subgrouping by applying the calling 
rate per selector to the proper 
column. From this table can be 
determined the number of selectors 
for the subgroup and the nuriber of 
trunks required. In selecting the 
sub grouping to use, one should be 
specified which will result in 
providing for the first subgroup 
slightly over half of the total 
trunks to the second selectors. How- 
ever, the first subgroup should not 
be too large as the second subgroup 
should, if possible, have more than 
11 to 15 trunks. 
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•04422 The above-mentioned method is used 
in the following example for 
traffic to a group of second 
selectors : 



First 

Unit 


Selector 

Calls 

Subscriber 

102 

733 

EAS 

20 

111 

Toll 

13 

94 


Total 

938 

Calling rate per subscriber 

first 

selector 733 

«• 102 " 7.I9. 


Prom the table, Figure 5, it is 
possible to use one of four sub- 
Sroupings with the 7.19 calling 
rate; 100 selectors on 35 trunks, 

00 selectors on 29 trunks, 60 
selectors on 21 trunks or 40 
selectors on 15 trunks. Since 00 
selectors will deliver 575 unit 
calls and require over half of the 
total trunks to second selectors 
this sub grouping will be used. The 
remaining 22 subscriber first 
selectors will deliver 158 unit 
calls (22 x 7.19) and this traffic 
will be combined with that from 
EAS and toll selectors for a total 
of 363 U.C. for the second group. 

This combined subgrouping will be 
treated in the same manner as was 
described previously (paragraph 
3*04411) for combined groups of 37 or 
less trunks. These selectors shelves 
vill be considered as equivalent to 
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six (60 selector subgrouping)ln 
selecting a grading pattern with 
19 trunks. The modified grading 
pattern was determined as follows: 


Mo.. $ Of Theoretical 


Class Sels. 

Shelf 

Sels. 

U.C. 

t — 

Total U.C. 

No. Indiv. Tks, 

Subscriber 

9 

10 

72 

19.9 

2.8 

Subscriber 

10 

10 

72 

19.9 

2.8 

Subscriber 

11 

2 

14 

3.8 

.5 

Toll 

12 

3 

22 

6.1 

.8 

Toll 

13 

10 

78 

19.9 

2,8 

HAS 

14 

10 

56 

15.2 

a.i , 

EAS 

15 

10 

55 

15 .a 

2.1 



In the standard grade for 60 
selectors on 19 trunkB there are 
5 common and 14 individual trunks. 
After computing the theoretical 
number of individual trunks per 
shelf the standard grading pattern 
(Figure 1) was modified accordingly. 
Note also that there is approximately 
an equal amount of traffic being 
offered each side of the reversal in 
the common trunks. This Illustration 
is for level 2 of the example, 
AppeMix 2. 

1 

3.05 Service Code Selectors 

3.O5I For small offices, special services such as infor- 
mation or repair are generally provided by dialing 
"0” or by dialing subscriber lines designated for 
these purposes in the directory. In larger offices 
the amount of this traffic may Justify the provision 
of separate trunk groups for some or all classes of 
this traffic. When separate trunk groups are to be 
provided, it is customary to establish a group of 
service code selectors assigned to level 1 of the 
subscriber first selector. In addition to routing 
calls to the various 11X trunk groups the service 
code selectors receive calls preceded by a pre- 
liminary pulse. These selectors are arranged to 
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abBorb the digit 1 (Function A) and refuse to cut 
through (Function B) on levels 2 to °„ ex ®® p ^ ^ 
response to a digit following a "one.' It should 
be noted that the blocking feature is used on 
vacant levels which 1b an exception to the general 
rule. This treatment is used in this case on 
account of preliminary pulse calls. 

3.052 The number of service code selectors is determined 
from the sum of the estimated traffic to be rout .d 
from the various levels of these selectors. To 
this code traffic should be added for (preliminary 
one fifth of one percent of the total traf 
SSTli engier the llnefinaara. The "Truhi Capacity 
Tah .es" or "Selector Multiple Tables are used “ 
drtemlne the number of service code trunks as iollovs. 


Level Code To 


119 Reverting Call Selectors 
118 Dial & Ringer Test 
117 Test Desk 
114 Repair Service 
U 3 information 


Basis 

Within Sutside 

Building Building. 

Table 10 
# 

#■ 

* 

Table 10 ** 


3.053 


112 Reserved for Direct Distance Dialing Trunks 

* Determined by local conditions . 

*-* See TE 8s CM Section 510 

In addition to the 1DC code trunk groups mentioned 
in the above table, other groups may be required 
initially or later., The use of the code 112 may 
required ultimately for routing customer dialed 
toll calls to the national Network. 


4. CONNECTORS 


4.01 General - Connectors serve to select and connect to^^h 
balleTparty's line, provide the proper ringing signal, 
return an audible ringing signal to the calllng party if 
Inline is not busy and if the called line is Busy return 
the line busy signal. Each connector is arranged to pro- 
vide either a one or two ringing code of any five 
frequencies on each terminal so that any station on a line 
cm be assigned to any terminal. Each group of connectors 
ordinarily has access to 100 terminals and each terminal 
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has access to one main station or PBX trunk. Each con- 
nector group is reached from a level of the selectors 
preceding the connectors. 

4.02 Segregation by Types of Connector Groups 
4.021' Regular 

4.0211 The nonhunting connectors are arranged to 
select the one terminal as dialed by the 
calling party and if that line is busy the 
connector will return the line busy signal, 
ftiey serve all classes of lines except 
those groups of two or more lines (or 
trunks) where an idle line in the group 
must be selected In response to calls dialed 
to the directory number, as is required for 
PBX trunk groups and associated lines. 
Obviously a high percentage of the connector 
groups in an office will be of the non- 
hunting type which are generally known as 
regular connector groups. 

4.0212 Coin stations are segregated in separate 
thousand number series for operator identi- 
fication purposes as discussed later under 
"Assignment of Groups . " 

4.022 Rotary Hunting 

4.0221 Rotary hunting connectors are used to serve 
associated lines, groups of individual lines 
having consecutive numbered terminals, and 
PBX trunk groups, which are not large enough 
to Justify level hunting connectors. Stations 
usually assigned to regular groups may also 
be served in rotary hunting groups. It is 
desirable to assign initially to rotary groups 
any lines normally operated in regular groups 
which are likely to become one of an associated 
group or may convert to PBX service. In 
smaller offices where it is necessary to pro- 
vide a rotary hunting oonneetor group or 
groups for a small number of associated lines 
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4.032 flhere is one exception to the spreading of the 
different classes of connector groups over the 
various thousands. Coin lines, postpay or prepay, 
oust he grouped in certain thousands in order that 
toll operators may recognize coin station numbers 
so that calls to these numbers may he handled 
properly. Ihe preferred thousand for coin station 
msabers > and the one quite generally used, is in 
the 9000 series. Should it he impractical to use 
this series in some special case, the 8000 or 7000 
series can be used. It is not necessary that these 
thousands be equipped as the selector level corres- 
ponding to the 9, 8 or 7 can be multipled to some 
other working level of the selector. The coin 
numbers for an office will ordinarily require less 
than 100 terminals and other classes of service can 
be assigned terminals in the coin connector group. 

4.033 When the 9th (8th or 7th) level is multipled to 

a lower equipped level of the selector to provide 
for coin numbering the coin lines need not be 
segregated in a consecutive series of numbers but 
can he assigned in several different hundreds 
within the thousand group. In this connection there 
is an advantage in having the coin stations assigne 
to terminals likely to be needed for growth in the 
lumber of trunks to PBXs. When these terminals are 
required, the coin numbers can be reassigned since 
changing these numbers is not considered particular y 
objectionable. However, if the 9th level is equipped, 
It ia expected to be equipped within a few years, it 
would be preferable to have the coin lines assigned 
within a definite series of numbers. Should there 
be 60 to 80 or more coin lines separate consecutive 
hundreds as required should be reserved for coin 
numbers only. 

4.0fc of Connector Terminals Required 

4.041 Offices as covered in this section are to be 

operated on a terminal -per -station (TPS) basis for 
all llneB including rural. The terminal -per- 
station connector has one set of terminals for each 
main station, including PBX trunks. Extension 
stations including stations served from a PBX do 
not require the use of a terminal. 
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4.042 An estimate should be prepared of the working con- 

nector terminals by classes as they will be segre- 
gated by connector groups j that; Is, PBX and 
associated lines, coin, regular an£l others as 
required. TO the working terminals as determined 
must be added the following: / 

1. Extra terminals to cover numbers which cannot 
be reassigned Immediately, such as nuriber 
changes and disconnects in order to provide 
an adequate Intercepting service to meet the 
requirements of direct distance dialing. 
Reasonable extra terminals In the hunting 
groups to care for growth in size of PBX 
trunk groups . 

2. Provision should be made for listing PBX 
ambers to be called at night. 

3« Extra terminals will be required for alarm 
checking If alarm signals are extended to 
another office. 

4. Terminals required for test purposes - 1 per 
hundred for regular groups, 2 per hundred 
for rotary groups and 3 per hundred for level 
hunting groups. 

4.043 Connector terminals are provided In units of 100 . 

The equipped terminals required for each class 
will be the working terminals plus the extra 
terminals under 1, 2, 3. and ,4 plus any spare 
terminals required, Including those for PBX growth. 
The number of extra terminals to be provided under 
1 above must be based on local conditions at the 
office being engineered, giving particular con- 
sideration to the frequency of directory issues. 
Development of the connector terminal requirements 
Is illustrated In the example, Appendix 1; 

4.05 Traffic Per Connector Group 

In distributing the traffic to connector groups It is 
assumed that the terminals will be assigned to the different 
groups so that the volume of traffic offered each group 
within a class (regular, coin, trunk hunting, etc.) will 
be approximately equal. It is, therefore, the general 
practice to provide the same number of connectors for each 
group within each class. When the traffic Is distributed 
to all the groups In this manner the total, traffic to all 
groups In the office should check with the total intra- 
off lee and incoming unit calls. 
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4.06 Number of Connectors Per Group 

The nvnber of connectors per group is determined, by 
referring to the connector capacity table, Table 10, 

Figure 2, for connector groups assigned to second 
selector levels. For groups assigned to first selector 
levels Table 30> Figure 2, should be used. The number 
of connectors required is read from the column at left 
for the estimated unit call load in the proper column 
at right. See example in Appendix 2. 

5. MISCELLANEOUS 

5.01 Concentrating Switches for large Out Trunk Groups 

5.011 Where a large volume of traffic is to be trunked 
to another office the use of concentrating 
switches in the originating office at the termi- 
nating end of the selector multiple trunks may be 
Justified in order to operate the interoffice 
trunks in one large efficient group. This equip- 
ment will not usually prove economical in REA 
borrowers' systems where interoffice trunks are 
usually provided on a delay basis from P s ,03 to 
P s .10. However, the use of concentrating 
switches might be considered for trunk groups 
should they be provided on the basis of P = .01 
or P = .02 if they are to have 40 or more trunks. 

5.02 Intercepting Arrangements 

5 .O 2 I Intercepting lines are provided from connector 

groups and vacant terminals are connected to these 
lines. The total of the several types of inter- 
cepting lines required for an office of 5000 
terminals will amount to approximately 60, The 
intercepting lineB can be terminated at a switch- 
board located in the same building with the dial 
equipment or they can be terminated on con- 
centrating switches from which a relatively small 
number of trunks terminate at a distant switch- 
board or desk. With the latter plan for unattended 
Installations, use can be made of the operator 
group of trunks by giving the intercepting trunks 
access to the operator group. When an inter- 
cepting trunk is connected, a momentary distinctive 
tone is put on the operator office trunk so that 
operators can recognize the type of call. 
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$■022 On account of the number of Intercepting lines 
required, It may prove economical or desirable 
for very large offices > requiring 50 or more 
Intercepting lines, with a awitohboard In the 
same building to provide concentrating equipment 
to reduce the number of trunks to be terminated 
at the switchboard. This will reduce the Jack 
apace required at the switchboard and will pro- 
vide a more flexible plan as the' Intercepting 
trunks can be multipled at the switchboard as 
desired. 


5*023 Humber of Intercepting Line Circuits - The ntsnbcr 

oif intercepting line circuits required for an 

office can be determined as follows: 

(a) Intercepting lines from connector terminals — 
one for each 1Q0 terminals for regular con- 
nector groups and two for each hunting 
connector group. 

(b) Trouble intercepting lines — one per 1000 
terminals with a mlnlmun of two. (Used only, 
for lines out-of-order). 

(c) Vacant selector level -- two. 

5.024 Concentrating Equipment 

5.0241 The number of intercepting lines to be 
terminated on the concentrating switches 
is determined as outlined above, 

5.0242 When the intercepting' lines are to be 
concentrated the number of Intercepting 
trunk circuits required can be determined 
for an office with normal traffic con- 
ditions from the following: 


No. of Intercepting Ho. Connector 

Trunk Circuits Terminals 


1 

2 


3 

4 

5 


4 00 or less 

401 to 1500 
1501 to 3000 
3001 to 5000 
5001 to 8000 
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3*08$ Beoor&sd Announcement for Intercepting Calls: In 
teas cases tKe use of a recorded announcement 
system nay be attractive ae compared with trunking 
facilities for routing Intercepted calls to an 
operator at a distant office. Vacant selector 
levels, unassigned, disconnected and changed nuribers 
may be connected through suitable circuits to the 
announcement equipment. Changed numbers and recent 
disconnects may also be routed to an operator vho 
can furnish the calling party with helpful infor- 
mation. Arrangements can be had to give one 
1 announcement (from one recording) on all calls or 

at a greater cost two or more different announce- 
ments can be provided so as to give more accurate 
Information on the intercepted calls of the 

different classes. 

* 

5.03 Revertive Call Arrangements 

3.031 Revertive calls are those made from one station to 
another on the same party line and special equip- 
ment or circuits are required for the completion 
of these calls. The several manufacturers of step- 
by-step equipment have different arrangements for 
handling revertive calls. A brief discussion of 
the method of operation for three plans 1 b as 
f ollovB : 

a. Calling party dials the directory number and 
when the line is reached by the connectcljr, a 
special tone is received by the calling party 
to indicate that the call is to another station 
on his line. The calling party Is instructed 
to hang up while the called station Is being 
rung and then he returns t,o the connection to 
start conversation. Hie ringing is tripped 
when either station comes in on the line. 

b. Calling party dials the directory number as 
above and after the special tone Is received, 
he is instructed to dial his specially assigned 
revertive digit appearing on his number plate. 
When he hangs up after dialing his revertive 
digit, the equipment proceeds to rihg both 
stations'. When ringing is tripped by the answer 
of the called station, the calling party returns 
to the connection to start conversation. 


- 26 - 



c. Each customer is furnished a list of other 
parties on his line and for each, a special 
number is given to be dialed when making 
revertive calls. To complete a revertive 
call, a special code of two or three digits 
is dialed to reach the revertive call switches 
or circuits and then the special number, after 
which he hangs up. The equipment proceeds to 
ring both stations. When ringing is tripped 
by the answer of the called station, the 
calling party returns to the connection to 
start conversation. 

5.032 When revertive calls are completed according to the 
first two methods above, the necessary equipment or 
circuits required is contained in the regular 
switching equipment used for the completion of other 
calls. With the last method a code must be assigned 
to reach the revertive call switches or circuits. 

5*033 In small offices a level, other than level 1, 0, or 
9 may be available on the first selector to which 
can be assigned the trunks to revertive switches. 

If the office is large enough to have second selectors 
it is preferable to assign a level on these selectors 
for reverting. However, when an office is provided 
with service code selectors, it is customary to 
assign the 9 th level (code 119 ) of these selectors to 
trunks for revertive switches. 

5.03^ Calls on lines in an office having all lines in 

certain linefinder groups equipped with the lockout 
feature will hold the revertive call equipment only 
during the time a call is being established and 
when both parties have answered, the revertive call 
equipment is released and 'the line lockout holds 
the line during conversation. Revertive calls on 
lines not equipped with the lockout feature hold the 
revertive equipment after the revertive code is 
dialed until the hang -up after conversation. 

5.035 Where an office is equipped for 100 percent lockout, 
the time that the revertive call switch is in use 
is only until the called station answers; where 
seme of the lines in the group are not equipped for 
line lockout, it is necessary that the revertive 
call switch be held during the entire conversation 
time. 
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5*036 In an existing office where the method of operation 

estw + £ 6 Cha ^ ged > the traffic to be used to 
b ® tbe *T ber revertive call switches 
required should be based on switch counts, should 
an overflow meter not be associated with the trunk 
If a peg count ">eter is associated with the 
ST0XXp> “ estimate of the holding 
irae applied to the busy hour busy season peg count 
alls can be used to develop the revertive call unit 


5*037 


° f revertive cal1 Pitches or circuits 
quired for an office is determined by using the 

and*?!!*! 4 ?JJ ° ; y hour busy season estimated traffic 
and Table 10 of the Trunk Capacity Tables, Figure 4, 

5*04 Traffic Registers 

5,041 regl8t ! rs of the deferent types are pro- 

re !v traffic data which is used t 0 P 
administer the various trunking paths in an office 

^imen? 8 A?? Cha ? g ® 8 Editions .to the 

A 11 agisters of the "all -trunks -busy" 
ype are to be arranged to register every 6 seconds 

eoulme “ U tr “>J s bu *y condition. Hie register 
paragraphs ** provlaed “ »»Wlced in the following 

gfc X “” enn4er8 bUSy " ° r ^ 

!!^i. Con i i entrat:, ‘ ng , ^ r unk Circuits . One 
all trunks busy" or overflow, register per group. 

pegcount register for each group. 
i U f y, overflow or last trunk busy 

fS Subgroup of trunks to connectors. 

For graded trunk subgroups one overflow or last 
trunk busy register for each subgroup. 

Interoffice Trunks one all trunks busy register 
nongralei subgroup. ?or one^^T 
subgroups, one overflow or last trunk busy register 

P0F ? VO - Way •»« cuhXe oi 

last trunk busy register per subgroup. 

Trunks to local Second Selecto rs . one overflow 
E5t trunk busy register par .gfe reg? ^ * 


- 28 - 



REA-3E & GM-520 


^gvggtlve Call Switchers . One all trunks busy, 
overflow or Ilist trunk busy register per sub- 
group • 

All traffic registers should be provided at one 
location in the switch room in space three feet 
from the floor to not more than five feet from 
the floor so they will be convenient for reading. 

A battery cut-off key should be associated with 
the connector pegcount registers so they can be 
made inoperative when readings are not being 
taken • This key should be located adjacent to 
the registers and should be properly designated. 

5*05 Test and Verification Distributors 

5*1 Separate access is provided to connect terminals 
for test* purposes from the test board and for 
verifying busy and don't answer conditions by 
operators. The test distributor and verifying 
distributor have 100 terminals and can have access 
to as many as 100 connector groups or a full office 
of 10,000 terminals. Each test connector, one is 
provided for each connector group, is connected to 
a terminal on the banks of the distributors . To 
make a test or a verification call, the last four 
digits of the number are dialed into the distributor, 
the first two digits are effective in the distributor 
and the last two in the test connector. 

5.052 When the operator's switchboard is located in the 
same building with the central office equipment, 
direct trunks^ to the verifying distributors are pro- 
vided from thdy switchboard. 

5.053 When the switchboard is located in a distant bui lding , 
one of several plans can be used by the operators to 
get access to the verifying distributors. 

5.0531 In large offices provide separate trunks 
terminating directly in verifying dis- 
tributors. In rare instances can this 
plan be justified. 

5.0532 When the operator trunks are not accessible 
to customers when dialing EAS or toll calls 
into the office, the incoming selector 
from the operator office can have trunks 


5-042 

5.043 
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to the verifying distributors multipled 
to one of its levels. Usually level 0 
Is used for this purpose. To verify a 
number, the operator must dial a prefix 
digit and then the last four digits. 

5*0533 Many of the dial offices installed on 
REA projects are provided with one toll 
trunk group, which is used by the operator 
and will also ultimately be used for 
direct distance dialing by customers Of 
incoming calls to the office. Since 
operator verification of busies and the 
ability to override a busy line for 
certain types of emergency calls are 
essential services, it becomes necessary 
to exclude customer access to the veri- 
fication feature and one of the following 
plans can be used: 

a. When there are five or more tr unks in 
a tributary group, one trunk may be 
assigned for operator use only at the 
toll center and, thiB would be the only 
trunk given access to the test distributor. 
This trunk should be first choice for out- 
going calls at the tributary and first 
choice for the operators at the board. 

It is designated to show that it can>be 
used for verification. 

b. For groups of four or less trunks, only 
the last choice trunk for incoming 
customer dialihg calls may be arranged 
for access to the test distributor. It 
would be so designated on the switchboard 
and again would be the first choice for 
operators. Under this plan, incoming 
calls dialed by customers would hunt 
over the entire trunk group and if the 
last choice trunk is the only one idle, 
users could get access to a test con- 
nector, if they knew the code, but it 
could not well be done deliberately as 
most calls would go over the trunks with 
no such access. 
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c. The company operating the toll center 
may request use of the code "oo" for 
reaching the verification selector in 
the dial tributary office and this will 
prevent customer access provided the 
call originates at or switches through 
a common control dial system. It is of 
no value where the dial system is of the 
"direct control type." 

5.054 One test distributor iB provided for each position 
of teat board and one verification distributor is 
provided for each 2,500 terminals or less. 
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GRADED MULTIPLE ARRANGEMENTS 
FOR TRUNKS FROM SELECTOR MULTIPLE 
TO OTHER SELECTORS, TRUNKS OR REPEATERS 
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MULTIPLE TRUNKS TO SELECTORS, TRUNKS OR REPEATERS 
TO BE USED WITH SUBGROUPS OP 30 SELECTORS . 
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FORMS OF CRATED MUUPIPLE FOR SELECTOR 

WUCIFIE trunks to selectors, trunks or repeaters 

TO BE USED WITH 8UB0R0UP3 OF 50 AND 100 SELECTORS 
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I 

FORMS OF GRADED MULTIPLE FOR SELECTORS 
MULTIPLE TRUNKS TO SELECTORS, TRUNKS OR REPEATERS 
TO BE USED WITH SUBGROUPS OF 100 SELECTORS 



31 Trunks 





32 Trunks 








37 Trunks 
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TORMS OP GRADED MOlfflIPIE FOR SELECTOR 
HjnjBi teubbs to ™» « rasra ™ B 

TO BE USED hi® SOBGEOOPB OF 100 SHECIOBS 





39 Trunk# 


1 I 


lll^ 


4o Trunks 


I t « 
l 1 1 
l ’ 

« l 


I 1 
1 1 

t t 
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I I 1 
1 1 I 

I I 
f * 

I t 
i 1 


« » I 
1 1 1 

' * I 

1 1 \ 
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REA-TE & CM- 520 


LXNEFINDER AND CONNECTOR CAPACITY TABLES 
(In Unit Calls or CCS) 


Number of 
Switches 

Lineflnders 
1.5^ Delay* 

Connectors (10 Terminal Access) 

— Table 1CT Table 30 

P=.01 P=.<y* 

3 

4 

5 

20 

37 

55 

16 

30 

46 

24 

42 

62 

6 

77 

,6t 

^3 

7 

98 

84 

105 

8 

122 

105 

129 

9 

144 

126 

153 

10 

168 

149 

178 

11 

192 

168 

199 

12 

218 

187 

220 

13 

-242 

205 

242 

14 

270 

223 

262 

15 

296 

241 

'284 

16 

324 

259 

305 

17 

352 

276 

327 

18 

300 

294 

347 

19 

4o8 

312 

367 

20 

436 

329 

307 

21 


3 W 

5o6T 

22 

494 

36 V 

425 

23 

520 

382 

444 

24 

550 

399 

463 

25 

580 

417 

483 

26 

610 

433 

503 

27 

640 

^■53. 

523 

28 

670 

468 

542 

29 

700 

485 

562 

30 

730 

502 

602 


* 1.5 Percent Dial Tone Delay In Excess of 3 Seconds 


FIGURE 2 



REA-TE & CM-520 


STEP-BY-STEP SELECTOR MULTIPLE TABLES 
K> TERMINAL ACCESS 

TABLE f 


T 

T” SELECTORS PER SUBGROUP 

j 

R 

« 

I 320 

1 240 

160 

1^0 

80 

l 60 

j 40 

20 

R 

U 

K 

1 

| CCS CAPACITY PER 


N 

K 

3 


9 CL 

GRP 

1 su 

GRP 


m 

l Kt 

ORP 

5 EL 

GRP* 

SEL 

GRP 

SEL 

GRP 

SEL 

GRP 


10 

m 

>06 

mm 

108 

.69 



1 10 

1.40 

1 12 

1.90 

mm 

3.00 

120 

6.80 

130 

To" 

11 


122 

m 

124 

.79 



126 

1.60 

128 

2.20 

■T 5 

3.45 

130 

7.90 

158 

n 

42 


138 

u 

140 

.89 





*44 

2*50 

130 

3-90 

158 

9 *to 

182 

12 

<3 

.40 

154 

.65 

158 

*99 

S 3 


■R 3 


m 

2.80 

166 

4.40 

176 

10.20 

204 

13 

lU 

.53 

168 

.71 

•70 

1.08 





1 

3.07 

184 

4.85 

194 

1 1.40 

220 

(4 

*5 

♦57 

182 

.77 

(84 

1.18 

19 


1 


n 

3.33 

200 

5.30 

212 

12.40 

248 

»5 

\6 

.61 

196 

.63 




K 70 

. 204 

2.60 

208 / 

3.60 

2 l 6 

5.75 

230 

(3.30 

266 

16 

«7 

.66 

210 

.88 


HH 

2 l 4 

1.82 

218 

2.80 

224 

3.90 

234 

6.25 

250 

( 4*20 

284 

17 

16 

.70 

224 

.94 


D 9 

226 

• •95 

234 

3.00 

240 

4.20 

252 

6.75 

270 

15.00 

300 

18 

19 

•74 

238 

1.01 

2 l |2 

1*53 

244 

2.08 

230 

3.23 

258 

4.50 

270 

7.30 

' 

292 

15.70 

3(4 

19 

20 

•73 

232 

1.07 

256 

I.81 

258 

2.22 

266 

3*43 

274 

4 * 8 o 

288 

7.85 

3(4 

• 


20 

2 | 

.83 

2 66 

*• *5 

270 

U 7 I 

274 

2.35 

282 

3.63 


5*10 

306 

8.35 

334 

- 

- 

21 

2? 

.92 

294 

1.24 

298 

1*90 


2.80 

312 

4.05 

324 

5.70 

342 

9.40 

376 

1 

H 

25 

25 

l* 0 | 

322 

1.38 

326 

2.09 

334 

2.85 

342 

4*48 

358 

6.30 

378 

IO.50 

420 

Is 

ffi 

25 

m 



(.48 

354 

2.28 


3.10 

372 

4.90 

392 

6.97 

4)8 

- 

- 

B 






1.60 

384 



3.37 

404 

503 

426 

7.07 

460 

■ 

■ 

HI 

1 

29 

m 



<.72 

4(2 


ifill 

3.65 

438 

5.78 

462 

0,34 

JOO 

1 

B 

1 

II 

31 

E3 



1.84 

442 


IS 

3.93 

472 , 

6.23 

498 

9.17 

550 

IS! 

H 

H 

IB 

33 

>5 

1.44 

46 o 

(.97 

472 

3.05 

488 

4.21 

505 

6.69 

535 

rag 



1 

HI 


35 

57 

1*53 

490 

2.08 

500 

3.25 

520 

4.50 

540 

7.25 

580 

H 


1 


11 

■ 

37 

39 


520 

2.21 

330 

3.47 

555 

4.79 

575 

7.81 

623 

1 


1 

H 

B 

H 

39 

HI 

1.72 

550 

2.33 

580 

3.86 

585 

5.00 

010 

8.38 



■ 

■ 

1 

Hi 

1 

EQ 

□ 

KH 

580 

2.46 

590 

3.84 

615 

5.38 

645 

6.88 


1 

I 

1 

#1 

m 

B 

i 

19 

Bn 

610 

2.58 

620 

4.06 

850 

5.07 

680 

9.38 



1 


til 

H 

H 

[J 

1 

320 J 

240 | 

\ 6 o | 

12 ° | 

80 [ 





■ 


NON-ORAOCO OR OURS 


Tftl**3 

— 

2 

rr 

4 

5 

6 

BB 

a 

9 

0C$ CAPACITY 

B5 

1.6 

warn 

15 

27 

40 

-JL-j 

71 

as 


Copyri clit 10'jl , by American Telephone A Telegraph 
Ootnpnny end reproduced with Lheir permission. 
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STEP-BY-STEP SELECTOR MULTIPLE TABLES 
10 TERMINAL ACCESS 
TABLE 10 


B 

| SELECTORS PER SUBGROUP 


1 

520 

aijo 

r* 

120 

80 

60 

40 

20 

T 

R 

U 

1 




0 C 8 CAPACITY PER 


N 

K 

H 

SIL 

GRP 

SEl 

GRP 

SCL 

GRP 

SSL 

ORP 

9 EL 

GRP 

SCL 

GRP 

SCL 

GPP 

8 CL 

GRP 

a 

10 

.47 

149 

.65 

1 

.95 

152 

1.28 

154 

1.95 

158 

2.69 

158 


164 

HE 

162 

ro 

11 


166 

.71 

EQ 

1.08 

172 

1.45 

174 

2,20 

176 

5 «oo 

180 


186 



1 1 

ia 


tea 

•79 


1,20 

172 

1.62 

•?4 

.*•47 

198 , 


202 

.BBS 

210 

BH5 


12 

n 

•65 

206 

.87 

rjrj 

IB 

212 

I .78 

214 

2.73 

2 lS 

3.73 

224 


294 


264 

B 

D 

.71 

226 


*30 

D9 

292 

• .95 

234 

2.98 

298 

4.10 

248 

8.45 

29 a 

< 4.50 

290 

n 

B 

.77 

246 

U 05 

*46 

1.56 

*50 

2.12 

254 

3-23 

258 

4.33 

266 

7.00 

280 

15.60 

316 

B 

l 6 

.62 

264 

Ml 

*66 . 

1.68 

266 

2.27 

272 

Res 

278 

4.77 

286 

7.80 

; 304 


342 

m 

• 7 

.66 

282 

i.ia 

264 

I .80 

288 

2.43 

292 

B 

298 

5.13 

308 

8.20 

928 


3<4 

17 

ia 

•9k 

500 

1 #26 

304 

1.91 

906 

2.60 

912 

BE 

918 

5.50 

330 

8.80 

352 


984 

ia 

i 

>99 

918 

j 

5 22 

2.05 

3*4 

2.77 

332 

4.25 

940 

5.90 

354 

9.45 

SEl 

20,20 

404 

.9 

□ 

1 . 0 $ 

556 


542 

2.15 

344 

2.93 

332 

4.50 

560 

6.27 

378 

10.10 

1 

- 

m 

EJ 

B 

till 

554 

IE9 

360 

2.27 

564 

3.08 

370 

4.77 

982 

6,63 

398 

10.75 

ESI 

m 

m 

9 

as 

i.aa 

590 

IB 

39 < 

a.51 

402 

5.42 

410 

5.32 

428 

7.40 

444 

12.20 

48 o 

■ 

1 

*3 

*5 

M 3 

426 

IQ 

43* 

2.74 

438 

3.75 

450 

5.86 

470 

8.17 

490 

15.25 

530 

I 

■ 

*5 

*7_ 

i.44 

462 

R9 

468 

2.96 

474 

4.06 

490 

8.44 

515 

9 «oo 

54 ® 

* 

m 

■ 

■ 

*7 

*9 

1.56 

496 

2*10 

505 

3.19 

510 

4.42 

550 

7*00 

560 

9.92 

ET9 


n 


B 

*9 

SI 

1.67 

555 

2.27 

545 

3*44 

350 

4.75 

570 

7.5< 

605 

10.75 

El 


■ 

H 

fl 

31 

99 

1.76 

570 

a.44 

365 

3.<9 

590 

5 . 13 ; 

<19 

8.12 

890 

H.58 

H 

Hi 

1 

■ 

■ 

33 

99 

I .89 

605 

2.58 

620 

3*94 

690 

5 . 4 <; 

<53 

6.89 

695 

12.42 

745 

n 

m 

mm 

fl 

35 

97 


<45 

a. 75 

<55 

4.22 

<75 

5.79 

<95 

9.31 

745 

• 

M 


1 

I 

fl 

37 

IL 


<83 

a . 90 

<95 

4.47 

715 

6.17 

74 o 

10,00 

800 

„ 

- 

1 

n 

■ 

HI 

m 

kt 

2.29 

720 

5.04 

730 

raa 

TO 

6.94 

765 


890 


I 

■ 

■ 


1 

to 

to 

a.36 

755 

3.<9 

T<3 


795 

6.87 

829 


900 


1 


1 



49 

k i 

2.46 

: 795 

3.35 

805 

HB 

840 

ESI 

870 

fl 5 

950 

H 

I 


1 


■ 

4s 



jao 

*40 1 

KO 

ia 

0 

t 
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0 

4 

0 

a 
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Copyright 1951, by American Telephone & Telegri 
Company and reproduced with their permission. 
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STEP-BY-STEP SELECTOR MULTIPLE TABLES 
tO TERMINAL ACCESS 
TABLE 20 



Isis's 


FIGURE 5 




















































































































REA-TE & CM-520 


STEP-BY-SrEP SELECTOR MULTIPLE TABLES 

JO TERMINAL ACCESS 
TABLE 30 



Copyright 1951, by American Telephone & Telegraph 
Company and reproduced with their pertni n sion . 
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STEP-BY-S TEP SELECTOR GRATED MULTIPLE lEAW.Eg 
10 Terminal Access 
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REA-TE & CM- 520 


Note Describing Office Used in Example 
Diamond 2 Office Q42 l 

The office used as an example is designed to accommodate 1,177 working 
lines and 2, 306 working terminals. A 2-5 numbering plan is used and 
the equipment is arranged to permit the completion of intraoffice calls 
by dialing the five numerals of the listed number, or if all seven 
digits are dialed the calls will also be completed. Only the last four 
digits will be effective on local intraoffice calls. The full seven 
digits as listed in the directory are to be dialed on calls to the two 
EAS offices. The central office is to be covered by a maintenance map 
several hours each day. 

It is assumed that this office is a tributary of a toll center located 
in another town. If this office were a toll center toll dial equipment 
and the toll switchboard would have to be provided but these would be 
completely separate and distinct from the local dial equipment. Refer 
to Sections 511 and 512 of the TE & CM for details of these tpll 
facilities . 

The fundamental traffic information is developed as shown in Appendix 1 
and the amounts and arrangement of the equipment as determined from the 
fundamental data is shown in Appendix 2. A trunking schematic is 
included as Appendix 3« 



Appendix 1 
' TE & CM-520 

EXAMPLE 

Fundamental Traffic Data 
Diamond 2 Office (342) 


Statlona Lines 


Claes of Service 

Present 

End 5 Year 
Period 

Present 

End 5 Year 
Period 

Business 1-Party 

172 

200 

172 

200 

Business 2-Party 

s 

37 

43 

25 

23 

Business 4-Party 

11 

15 . 

5 

5 

Coin Postpay 

7 

12 

7 

12 

Residence 1-Party 

290 

373 

298 

373 

Residence 2-Party 

502 

627 

330 

348 

Residence 4-Party 

258 

322 

93 

90 

PBX and Associated (Flat Rate)# 

24 

31 

24 

31 

Rural . 

293 

683 

38 

95 

Total Main Stations 

1,602 

2,306 

992 

1,177 

PBX and Associated (Flat Rate) 

178 

207 



Extensions 

63 

82 • 



Total Stations 

1,843 

2,595 




^Includes two and three line key sets 
any FBX group is 10. 


Maximum number of tru nks in 


- 1 - 



EXAMPLE 


Appendix 1 
TE & CM -520 


Fun dam ental Traffic Data 
Diamond 2 Office (342) 

Lines , Main Stations and Estimated Originating Busy Hour 

Main Unit Calls 

Class of Service Stations Lines Per Line 

Flat Rate, FBX and Coin 2,306 1,177 1*79 

Connector Terminal Requirements 
Number of Connector Groups 

Assume 24 connector groups for the 2,306 main stations. 

Average working terminals per group 2,30 6 ♦ 24 = 96 * 

Provide 1 rotary hunting and 23 regular groups. 

Regular Connector Terminals 

Total Main Stations 23 x 97 * 2.231 
(including rural, excludes coin) 

Rotary Hunting Connector Terminals 


FBX and Associated Lines 31 

Postpay Coin 12 

Individual Lines 32 

Total 75 


Traffic 

Unit 

Calls 

2,105 


— 2 • 


Appendix 1 
TE & CM-520 


EXAMPLE 

Fundamental Traffic Data 
Diamond 2 Office (342) 


Terminating Upit Calls at Connectors 


Working Terminal 

of Connector Groups Per Group 

U.C. Per Number 
Terminal Groups 

Regular 


97 

• 90 23 


PBX & Associated 

31 

3.63 ) 


* (See Note) 


) 

Rotary Hunting Individual 

32 

1.00 ) 1 

• 

Coin 

12 

.483 


4 


Total U.C. 



2,160 

NOTE: The PBX and Associated Lines made up of 9 groups of 2 tr unks 
each, 3 groups of 3 trunks each and 1 group of 4 trunks. 


Thous and 
Grou-pB 

4000 

3000 

2000 


Assignment of Connector Groups 

Second Selector Levels 

i 2 3 4 b J ti £ 0 

RRRR----«. R B Regular 

RRRRRRRRRB RH " Rot ary Hunting 

RRRRHRRrrrr 


3 - 



Appendix 1 
TE & CM- 520 


EXAMPLE 

Fundamental Traffic Data 
Diamond 2 Office (342) 


Distribution of Unit Calls from First Selector Levels 
Diamond (342) Office 

Traffic From 


Level 

0 

Special Service and CLR 

Subscribers 

1st . Selectors EAS 

Toll 

(B) 9 

Multiple to Level 2 




8 

EAS - Code 658 

145 



7 

EAS - Code 357 

78 



(AH) 6 

Reserved 

' 



(A) 5 

Reserved 




(AH) 4 

Second Selectors 

273 

4i 

35 

(AH) 3 

Second Selectors 

681 

104 

88 

(A) 2 

Second Selectors 

733 

111 

94 

1 

Service Code Selectors 

53 

6 


Traffic 

To and From EAS Offices 

1 



Office 


Unit 

Calls 


Humber of Trunks 



658 

15 (l and 2-Way) 

-P- 

170 

315 

357 

10 (2-Way) 

78 

92 

170 


9 Outgoing and 
13 Incoming 

- 4 - 


Toll 


152 


217 


369 


Appendix 1 
TE & CM- 520 


EXAMPLE 

Fundamental Traffic Data 
Diamond 2 Office (342) 


Second Selector Multiple Traffic to Connectors -2 t OOO Group 1 * 


Group 

To 

Unit Ca! 

2,000 

Regular 

87 

2,900 

Regular 

87 

2,800 

Regular 

87 

2,700 

Regular 

87 

2,600 

Regular 

87 

2,500 

Regular 

87 

2,400 

Rotary Hunting 

152 

2,300 

Regular 

87 

2,200 

Regular 

87 

2,100 

Regular 

87 


*The 3,000 and 4,000 groups of second selectors vill have 
all working levels assigned to regular connector groups with 
87 unit calls per connector group. 

Distribution of U.C. from Levels of Service Code Selectors 
Level To Uni t Calls 

27 

X (P . .03) 

5 

10 
21 


0 

9 Reverting (119) 

8 Dial and Ringer Test (llfl) 

7 Test Desk (117) 

6 Vacant 

5 Vacant 

4 Repair Service (ll4) 

3 Information (113) 

2 Vacant 

1 Vacant 


- 5 - 
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TE & CM- 520 


EXAMPLE 


Line Finders 


Determination of Switch Quantities 
Diamond 2 Office ( 342 ) 


Flat Rate, PBX and Coin Lines - 1.79 u.C. Per Line 
Working Lines per Group I98 x I.79 s 354 U.c. per Group 
From Line Finder Table 1 .# D.T. Delay 18 L.F. per Group 
1>177 Lines * 1,98 = 5 Full Groups + 187 Lines 
187 x I.79 - 335 u.c, i n partial Group 


From Line Finder Table 13; L.F. for Partial Group 
Total Line Finders 5 x 18 + 17 8 107 

221L2S “t t „ h L 1 S n i e f e ^ upln f f — ab ° ve with 

equipment layout standpoint to specify°six f,m ^ d ? 8lrable from « 
groups as follows: specify six fully equipped linefinder 


Working Lines per Group 196 x 1.79 
or 17 Line Finders per Group. 


* 351 U.C. per Group 


No. of 
C laa s Groups 

FR, PBX 
& Coin 6 


Working Lines Linefinders Total 
. Per Group Per Group Linefinders 

196 17 , 102 


First Selectors 

Subonriber 1st Selectors , pbx 

1<jAS Incoming 1st Selectors from 65 
2 -Way (See 1 st Selector Level 8) 

EAS Incoming let Selectors from 35 

Toll Incoming 1st Selectors, 1 -Way 



Appendix 2 
TE & CM- 520 


EXAMPLE 

Determination of Switch Quantities 
Diamond 2 Office (342) 


■Kirst Selector Multiple 

Level 0 To CLR Operator « 152 U.C. (P 

Level 8 To OLive 8 (658) EAS, 


. .03) or 9 Trunks. 

s 145 U.C. Outgoing 
■ 170 U.C. Incoming 
315 U.C. (P S .05) - 15 Trunks 

Combination 1 & 2-way 


NOTE: Outgoing access to five 1-way out and five 2-way trunks. Number of these 
trunks determined from graded multiple table in Section 510. 


Level 7 


To and from Elgin 7 (357) EAS; 78 outgoing ' 

+ 92 incoming U.C., total 170 (P a .05) - 10 Triinks. 


Level 4 To 2nd Selectors (P ■ .02) , , 

For the 15 shelves of first selectors assume that they are equivalent 
to l6 shelves or 160 selectors in selecting a grading pattern. Tbtal 
traffic for the level, 349 U.C. and from '.the table (figure 5) for the 
160 selector aubgrouping e 19 Trunks . Nci modification of g^ode was 
mad e but the traffic and arrangement of selectors is as follows: 


Class 

Selectors 

Number 

Shelves 

Number 

Selectors 

U.C. 

i of 

Total 

U.C. 

Theoretical 
Number of 
Individual 
Trunks 

Grading Pattern 

Subscriber 

3 

30 

80.4 

23 

3.2 

< • 



1 1 

1 

Subscriber 

3 

30 

80.4 

23 

3.2, 

# * 



u 

1 

Subscriber 

5 

42 

112.5 

32 

4.5 

* • 



if 

1 

EAS & Toll 

4 

33 

76.0 

22 

3.1 

_ 1 

t * 1 



1 

1 


Individual Trunks l4 

Total Second Selectors, Level 4 19 


- 2 - 
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EXAMPLE 

Determination of Switch Quantities 
Diamond 2 Office (342) 

" e I e j~ 3 To ^ Selectors (p * ,02) 

Subscriber 1st Selector (Traffic 68l U.C. 

Unit Calls delivered by each selector. 68l * 102 « 6 67 
From the table (Figure 5) for 80 selectors 9 27 Trunks 
Remaining traffic, 22 x 6.67 , l47 U.C, 

From EAS, 20 Selectors „ 104 
From Toll, 13 Selectors . 88 

Total U.C. 

£°£ JSi™.‘ eora4 gro ’* of 55 6elector> •— 

11 f0r 60 6eleotc>rB • 18 Trunks 

Th« modified grading pattern for this group determined as follow,. 

Theoretical 
Humber of 
Individual 

Vrunte Grading Pattern 


Class 

Shelf 

Humber. 


$ of 
Total 

Selectors 

Humber 

Selectors 

U.C. 

U.C. 

Subscriber 

9 

10 

66.7 

) 

Subscriber 

10 

10 

66.7 : 

39.5 

Subscriber 

1 

\ U 

2 

13.4 j 

1 

k 

Toll 

,12 

3 

20.3 j 

> 

1 29.9 

Till 

I3 

l 

10 

67.7 j 

1 

! 

EAS 

A 

10 

52.0 ) 


EAS 

15 

10 

$2.0 ) 

30.7 


4.0 


4.0 




Individual Trunks 13 

Total Second Selectors, Level 3, 27 + 18 - 45 


.-.3 - 
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EXAMPLE 


Determination of Switch Quantities 
Diamond 2 Office (342) 


Level 2 To 2nd Selectors (P ■ .02) 

Subscriber 1st Selector Traffic 733 U.C, 
Unit Calls delivered by each selector 733 ♦ 
Prom the table (Figure 5) for 80 selectors i 
Remaining traffic, 22 x 7*19 ■ 158 
From EASj 20 Selectors ■ 111 
From Toll, 13 Selectors u 94 

355 u.c. 


102 • 7.19 
1 29 Trunks 


Above shelf arrangement for the second group of 33 selectors assume 
to be equivalent to 6 shelves. 

From the table (Figure 3) for 60 selectors and 363 Unit Calls ■ 

19 Trunks. 

The modified grading pattern for this group determined as follows: 


Theoretical 


Class 

Shelf 

Number 

$ of 
Total 

Number of 
Individual 

Selectors 

Number 

Selectors U.C. U.C. 

Trunks 

Subscriber 

9 

10 

71.9 ) 


Subscriber 

10 

10 

39.6 

71.9 ) 

5-5 

Subscriber 

11 

2 

14.4 ) 


Toll ' 

12 

3 

21.7 ) 29.9 

4.2 

Toll 

13 

10 

72.3 ) 



14 

10 

55-5 ) ' 


UAS 

15 


) 30.6 
55.5 ) 

Individual Trunks 

4. ,3 

14 


Grading Pattern 



Total Second Selectors, Level 2, 29 + 19 z 


- 4 - 


48 



Appendix 2 
TE & CM- 520 


EXAMPLE 


Determination of Switch Quantities 
Diamond 2 Office (342) 


Level 1 To Service Code Selectors (P - .01) 
“TMIng^Jbhe Traffic 53 + 6 b 59 U.C. ...... 


Trunks from Service Code Selectors 
Code 119 Revertive Call Switches 

27 Unit Calls (P = .01) a 4 


Code 114 Repair Service 


6 Trunks 


Code 113 Information 

A combined group of trunks to the operating center will be used 

for the 114 and 113 traffic as well as for intercepting. 

The 21 Information U. C. + 10 Repair + 13 Intercepting B 44 U.C. 

(P b .03) . jj Trunks 

NOTE: In this case it is assumed that cable pairs are available 
for this separate group,, otherwise this traffic would have 
been combined with the Assistance and CLR over the ”0" 
channel . 


Second Selector Multiple to Connectors 

To each of the 23 regular connector groups the 87 + unit calls will 
require 8 connectors (P a .01 or Table 10, Figure 2) 

The one rotary hunting connector group with 152 unit calls will 
require 11 connectors » 

i 

Total Connectors: 

23 regular groups of 8 ■ 184 

1 rotary hunting group a 11 

test conneotors • 24 (l per group) 

Intercepting Equipment 


Number intercepting lines, regular groups a 23 

Number intercepting lines, rotary group ■ 2 

Number trouble intercepting lines s 3 

Number vacant selector level intercepting lines ■ _2 

Total Intercepting Lines 30 

Number Intercept concentrating switches 3 

































